were synthesized and characterized by 1 H, 13 C, 31 P NMR and IR spectroscopy and elemental analysis. The structure of compound 1 has been determined by X-ray crystallography. A one-dimensional polymeric chain was observed in the crystalline lattice produced by intermolecular -P=O...H-N-and -C=O...H-N-hydrogen bonds. Compounds 1 and 2 contain five-membered rings and show high values for 2 J(PNH) and 2 J(P,C) coupling constants due to the ring strain. These constants are reduced seriously in compounds with six-membered rings. In compound 6 with CCl 3 C(O)NH moiety, all phosphorus-hydrogen couplings are zero.
Introduction
Near range phosphorus-carbon and phosphorushydrogen coupling constants are important due to their application in spectral assignments and in the study of chemical bonds [1, 2] . Several publications have reported information e. g. on the bridge effect in geminal P-C coupling constants [3] , the orientation of lone pairs [4] and the stereochemical dependence [5] . In previous work, we studied 2,3 J(P,X) coupling constants (X = H, C) in phosphoric triamides and phosphoramidic acid esters [6 -9] . Furthermore, we considered the hybridization effect on these couplings and relations of the strength of P-N bonds (obtained by single crystal X-ray determination) in some diazaphospholes and diazaphosphorinanes [10] . To extend this matter, we synthesized some benzodiazaphospholes, and diaza-, and benzodiazaphosphorinanes. Also, we determined the structure of the benzodiazaphosphole 4-F-C 6 H 4 C(O)NHP(O)(NHC 6 H 4 NH) for comparison with other phosphoramidates [11] in order to obtain an explanation for the high value 2 
J(P,X).
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Results and Discussion

NMR study
Scheme 1 indicates the synthesis pathway to the new benzodiazaphospholes, and diaza-, and benzodiazaphosphorinanes 1 -7. Phosphorus-hydrogen and phosphorus-carbon coupling constants (Hz) and δ ( 31 P) (ppm) data of these compounds are listed in Table 1. The 1 H NMR spectrum of compound 1 (as well as of 2) shows a doublet signal for the two equivalent amino protons (of the five-membered ring) with a high value for the two bonds phosphorus-hydrogen coupling constant ( 2 J(PNH) = 17. [10] . The exocyclic amino protons in molecules 1 -5 give rise to doublet signals produced by 2 J(PNH) coupling. In compound 6 with its CCl 3 C(O)NH moiety, no phosphorus-hydrogen couplings are discernible (Table 1) .
Similar to 2 J(PNH) coupling constant, high values of 2 J(P, C) aromatic were observed for the benzodiazaphospholes 1 and 2 (14.3 and 13.5 Hz, respectively) which are larger than the values of acyclic phosphoramidates [6 -9] . The exocyclic group in these compounds also shows non-zero 3 J(P, C) coupling constants (Table 1 ). In molecule 6, only the coupling of the CCl 3 carbon atom with the phosphorus atom was observed ( 3 J(P, C) = 6.5 Hz). 2 J(P, C) for aliphatic carbon atoms in 7 is 6.5 Hz, which is reduced to 2.8 Hz in 4 and to zero in compounds 5 and 6.
The phosphorus chemical shifts, δ ( 31 P), of compounds 1 -7 appear in the range from −18.15 ppm (in 6) to 13.10 ppm (in 1). 31 P nuclei in compounds 1 and 2 are deshielded relative to those of other compounds. Table 3 . Selected bond lengths (Å) and angles ( • ) for compound 1.
X-ray crystallography
Single crystals of compound 1 were obtained from a solution in methanol and chloroform after slow evaporation at room temperature. The crystal data and the details of the X-ray analysis are given in Table 2 and selected bond lengths and angles in Table 3 . The molecular structure and the unit cell packing are shown in Figs 1 and 2 .
The nitrogen environments in the structure of benzodiazaphosphole 1 are nearly planar. The sum of the surrounding angles at N(1) and N(2) are only (3) • . The endocyclic P(1)-N(1) and P(1)-N(2) bonds (1.640(3) and 1.652(3)Å) are shorter than the exocyclic P(1)-N(3) bond (1.671(3)Å) and the P-N bonds in acyclic phosphoramidates [15 -18] . All P-N bond lengths of 1 are smaller than a standard P-N single bond (1.77Å) [19] . It seems that the strong P-N bonds in five-membered rings lead to high value 2 J(PNH) coupling constants. Such strong P-N bonds were also observed in diazaphosphole 4-CH 3 -C 6 H 4 OP(O)(NHCH 2 CH 2 NC 6 H 5 ) [10] . The phosphorus atom in compound 1 has a distorted tetrahedral configuration with the angles in the range from 119.53 (14) • (O(1)-P(1)-N(2)) to 93.63 (14) • (internal angle N(1)-P(1)-N(2)). The P=O bond lengths in this molecule (1.476(2)Å) is slightly longer than the standard PO double bond length (1.45Å) [19] . We previously reported the structure of diazaphosphorinane 7 [11] where the P( 
Experimental Section
X-ray measurements
X-ray data of compound 1 was collected on a Bruker SMART 1000 CCD single crystal diffractometer with graphite monochromated Mo-K α radiation (λ = 0.71073Å). The structure was refined with SHELXL-97 [20] by full matrix least squares on F 2 . The positions of hydrogen atoms were obtained from the difference Fourier map. Routine Lorentz and polarization corrections were applied and an absorption correction was performed using the SAD-ABS program [21] . Crystallographic data for this structure have been deposited with Cambridge Crystallographic Data Center as supplementary publication no. CCDC 259193 (C 13 H 11 F 1 N 3 O 2 P 1 ). Copies of the data can be obtained, on application to CCDC, 12 Union Road, Cambridge CB2 1EZ, UK, (fax: +44 1223 336033 or e-mail: deposit@ ccdc.cam.ac.uk).
Spectroscopic measurements
All reactions were performed under argon atmosphere and in dry solvents. 1 H, 13 C and 31 P NMR spectra were recorded on a Bruker Avance DRS 500 spectrometer. 1 [24] were prepared according to the literature method. 
Syntheses
2-(N-p-Fluorobenzoyl)-2-oxo-1,3,2-benzodiazaphosphole (1)
A
2-(p-Methylanilino)-2-oxo-1,3,2-benzodiazaphosphole (2)
A mixture of 1,2-phenylenediamine (0.140 g, 1.3 mmol) and triethylamine (0.263 g, 2.6 mmol) in acetonitrile (15 ml (N-p-Fluorobenzoyl)-2-oxo-1,3,2 
2-
